
HIGH RESOLUTION FIGURES FROM WITT AND MALAMUD (2013) 
 Three geoscientific time series examples exhibiting long-range persistence. (a) Bi-decadal oxygen isotope data set δ18O (proxy for Fig. 1.

palaeotemperature). (b) Discharge of Elkhorn river. (c) Geomagnetic auroral electrojet (AE) index. (d) Differenced AE index. 
 Lagged scatter plots of the three geophysical time series shown in . Fig. 2. Fig. 1
 Realisations of short-range persistence autoregressive (AR(1)) processes. Fig. 3.
 Correlograms of the four AR(1) time series shown in in . Fig. 4. Fig. 3
 Autocorrelation function of the three geophysical time series shown in , given as a function of increasing lag. Fig. 5. Fig. 1
 Cartoon sketch of power spectral densities of self-affine and four other long-range persistent processes. Fig. 6.
 Realizations of uncorrelated time series (N = 1024) with the following one-point probability distributions: (a) Gaussian, (b) Log-normal Fig. 7.

(constructed with Box–Cox transform), cv = 0.5 (c) Levy, a = 1.5. In (d) is shown the aggregation of these three uncorrelated time series.  
 Ensembles of 20 realisations of the running sums of the three uncorrelated noises shown in . Fig. 8. Fig. 7
 Three one–point probability distributions which typically occur in time series (Gaussian, Levy, and Log-normal). Fig. 9.

 Examples of synthetic fractional Gaussian noises and motions (FGN). Fig. 10.
 Examples of synthetic fractional Levy noises and motions (FLevyN). Fig. 11.
 Examples of synthetic fractional log-normal noises and motions (FLNNa) constructed by Box–Cox transform. Fig. 12.
 Examples of synthetic fractional log-normal noises and motions (FLNNb) (constructed by the Schreiber–Schmitz algorithm). Fig. 13.
 Long-range persistence analysis of a FLNN with persistence strength βmodel = 1.0 (coefficient of variation cv = 0.5, N = 4096 data points). Fig. 14.
 Pre-processing of a time series and the effect of Welch windowing on the power spectral densities of a FLNN (βmodel = 2.5, cv = 0.5). Fig. 15.
 Whittle estimator and its corresponding maximum likelihood function. Fig. 16.
 Illustration of systematic and random errors using detrended fluctuation analysis with quadratic trend removed (DFA2). Fig. 17.

Fig. 18. Distribution of estimated long-range persistence strengths for power spectral analysis applied to fractional noises, βmodel = 1.0.   
 Distribution of estimated long-range persistence strengths for detrended fluctuation analysis applied to fractional noises, βmodel = 1.0. Fig. 19.
 Distribution of estimated long-range persistence strengths for Hurst rescaled range (R/S) analysis applied to fractional noises, βmodel = 1.0. Fig. 20.
 Performance of the Hurst rescaled range analysis (R/S) applied to realisations of fractional noises and motions.  Fig. 21.
 Performance of semivariogram analysis applied to realisations of fractional noises and motions.  Fig. 22.
 Performance of detrended fluctuation analysis applied to realisations of fractional noises and motions. Fig. 23.
 Performance of power spectral analysis (best-fit) applied to realisations of fractional noises and motions. Fig. 24.
 Performance of power spectral analysis (Whittle) applied to realisations of fractional noises and motions. Fig. 25.
 Performance of three techniques for evaluating long-range persistence in FLNN created to have cv = 0.0 to 2.0. Fig. 26.
 Performance of four techniques for evaluating long-range persistence in FLevyN created to have a = 1.0 to 2.0. Fig. 27.

Fig. 28. Standard error of Whittle estimator & Cramér Rao bounds as a function of long-range persistence strength, time series length & probability  
distributions. 

 Visual overview of the systematic error (bias) of five techniques for evaluating long-range persistence. Fig. 29.
 Visual overview of the random error of five techniques for evaluating long-range persistence. Fig. 30.
 Visual overview of the root-mean-squared error (RMSE) of five techniques for evaluating long-range persistence. Fig. 31.

Fig. 32. Cartoon illustration of joint probability distributions.   
 Illustration of joint probability density construction for FLNN realisations (0.0 ≤ βmodel ≤ 1.5, cv = 0.5, N = 1024) using DFA. Fig. 33.

Fig. 34. Illustration of conditional probability distribution construction for FLNN realisations (0.0 ≤ βmodel ≤ 2.2, cv = 0.5, N = 1024) using DFA.  

 Three screen captures from Supplementary Material Excel Spreadsheet for a user to determine conditional probability distributions based Fig. 35.
on a user-measured βmeasured for a time series, and the corresponding benchmark performance results discussed in this paper. 

 Conditional distributions of the strength of long-range persistence of a FLNN (βmodel = 1.0, cv = 0.5, N = 1024) for five techniques. Fig. 36.
 Long-range dependence analysis of 10,000 year GISP2 bi-decadal δ18O isotopes (palaeotemperature proxy, ) using four techniques. Fig. 37. Fig. 1A
 Long-range dependence analysis of 1929–2001 daily discharge (Elkhorn river, ) using four techniques. Fig. 38. Fig. 1B
 Long-range dependence analysis of the 1 February 1978 (24 h) geomagnetic auroral electrojet (AE) index ( ) using four techniques. Fig. 39. Fig. 1C
 Power-law functions with additive and multiplicative noises. Fig. 40.
 Distribution of estimated power-law exponents for two different fitting techniques applied to three different power-law models ( ). Fig. 41. Fig. 40

Short figure captions are given above.  
Please see Witt and Malamud (2013) for detailed figure captions. 
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